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IN THE CLAIMS ; 

Plea$e substitute the following claims for the same-numbered claims in the application: 

1 . (Currently Amended) A method of manufacturing a metal UMoly mask for an 
integrated circuit chip interconnect solder bump, said method comprising: 

depositing a photoresist on both sides of a molybdenum foil sheet, wherein said 
molybdenum foil sheet is approximately 8 mils thick and said photoresist is 
approximately 12 microns thick; 

exposing and developing said photoresist to have at least one opening having a 
first d iameter of approximately 4 mil; and 

simuhaneously etching both sides of said molybdenum foil sheet for a time period 
sufficient to produce a via through said molvbdenitin foil sheet such tdat said via has a 
second diameter of approximately 12 mils and a knife-edge of approximately 0,2 mils, 

wherein said etching comprises using an etchant spray with a pressure of 
approximately 5 ps i and undercutting said photoresist adjacent to said at least one 
opening to foiro an unsupported edge of said photoresist and 

wherein said depositing of said photoresist that is approximately 12 microns thick 
and said using of said etchant spray with said pressure of approximately 5 Psi ensures that 
after said time period said unsupported edge survives . 

2- (Canceled). 

3. (Currently Amended) The method in claim 1, wb e r e iiwaid otohihg^ree e s s 
mderouts molybdenum adjacent said photorosiata loaving on imsupportod odgo of said 
photor e sist after oomplotion of said etching Dr oces 5 wherein ensuring that said 
wnsupported edee survives allows relig^ ^^ ^"l?f gc fortpa^on to be achieved . 
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4. (Cuxiently Amended) The method in claim [[3]] L fiirther comprising adjusting 
the pH of said etchant spray at least three times during said etching process to maintain 
the etching rate. 

5. (Original) The method in claim 4, wherein said process of adjusting the pH of 
said etchant spray comprises adding sodium hydroxide to said etchant spray. 

6. (Original) The method in claim 1 , wherein said etching process further comprises 
monitoring and controlling: 

the concentration of molybdate complex; 
Fe concentration; and 
Oxidation/Reduction Potential (ORP). 

7. (Currently Amended) A method of manufacturing a metal TMoly mask for a tin- 
rich cap of an integrated circuit chip interconnect solder bximp, said method comprising: 

depositing a photoresist on both sides of a molybdenum foil sheet, wherein said 
molybdenum foil sheet is approximately 4 mils thick and said photoresist is 
approximately 12 microns thick; 

exposing and developing said photoresist to have at least one a first o pening on a 
first side of said molybdenum foil sheet and a second opejoing on a second side of said 
molybdenum foil sheet, wherein said first opening has a first diameter of approximately 7 
mils and said second opening has a second diameter of approximately 1 1 mils _h aving a 
diomotof of at - least appro - ximatQly 7 mil ; and 

simultaneously etching both sides of said molybdenum foil shee t for a time period 
sufficient to prodxice a via through said molybdenum foil sheet such that said via has a 
third diameter of approximately 10 mils adjacent to said^first opening, a fourth diameter 
of approximately 14 mils adjacent to said second opening and a knife-edge of 
approximately 0.2mils. 
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wherein said etching comprises using an etchaat spray with a pressure of 
approximately 5psi aad undercutting said photoresist adjacent to bot h gaid first opening 
and said second opening to form an unsutrported edge of said photore sist, and 

wherein said depositing of said photoresi st that is a pproximately 12 microns thick 
and said u$ing of said etcbant sprav with s^d pressure of approximately 5 ps i ensures that 
after said time period said unsupported edge survives, 

8. (Canceled). 

9. (Currently Amended) The method in claim [[8]) 2, wherein said etching process 
produces an asymmetric via that is smaller on said first side of said molybdenum foil 
sheet when compared to said second side of said molybdenum foil sheet 

1 0. (Currently Amended) The method in claim 7, ^^crein said e tching pree e&s 
undorouto molybdonum adjacent said photorosist^ leaving on unsupported edgo of ixud 
photorosiot oftor oomplotion of said e tching proc e ss wherein ensuring that after said time 

period said unsupported edge survives allows reliable image formation to be achieved. 

1 1 . (Currently Amended) The method in claim [[1 0]] 7, further comprising adjusting 
the pH of said etchant spray at least three times during said etching pix^cess maintain the 
etching rate. 

1 2. (Original) The method in claim 1 1 , wherein said process of adjusting the pH of 
said etchant spray comprises adding sodium hydroxide to said etchant spray. 

13. (Original) The method in claim 7, further comprising removing said photoresist 
after said etching pKicess. 
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14. (Original) The method in claim 7, wheredn said etching process further comprises 
monitoring and controlling: 

the concentration of molybdate complex; 

Fe concentration; and 

Oxidation/Reduction Potential (ORP). 

1 5 - (Currently Amended) A method of manufacturing a metal UMoly mask for an 
integrated circuit chip interconnect solder bximp, said method comprising: 

depositing a photoresist on both sides of a molybdenum foil sheet, wherein said 
molybdenum foil sheet is approximately 8 mils thick and said photoresist is 
approximately 12 microns thick; 

exposing and developing said photoresist to have at least one opening having a 
first diameter of approximately 4 mil; and 

simultaneously etching both sides of said molybdenum foU for a time period 
sufficient to produce a via through said molybdenum foil sheet such that said via has a 
second diameter of approximately 12 mils and a laiife-edgc of approximately 0.2mils, 

wherein said etching comprises: 

using an etchant spray with a pressure of approximately 5 ps i, wherein 
said etching prooosfl forma o t- leost one via in said molybdenum foil she e t, and wh e r e in 
said via has a diamet e r of approximately 12 mil and a knife edge of approximat e ly 0.2 

periodicallv adjusting a chemistry of said etchant snrav to avoid a 
reduction in etchant activity: and 

imdercutting said photoresist adjacent to said at least one opening to form 
an unsupported cdac of said photoresist and 

wherein said depositing of said photoresist that is approximately 12 microns thick, 
said using of said etchant spray with said pressure of approximately 5 psi. and said 
adjusting of said chemistn^ ensures that after said time period said unsupported ed^ie 
survives. 
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16. (Currently Amended) The method in claim 1 5. wh o ro i n said etching procasg 
undorcutQ molybdonuni adjac e nt said photorcsiot, loaving an unflupportod edge of sa i d 
pT.r.tr.r a riVt <^f^nr onmpintinn nf niH PtrTiing prnoBfifi wherein ensuring that after said time 
period said unsupported edge survives allows reliable im age fbrniation to be achieved. 

1 7. . (Currently Amended) The method in claim [[1 6]] 15, further comprising wherein 
said adiustinp of said chemistry comprises adjusting the pH of said etchant spray at least 
three times during said etching process to prevent damaging said unsupported edge of 
said photoresist. 

18. (Original) The method in claim 1 7, wherein said process of adjusting the pH of 
said etchant spray comprises adding sodium hydroxide to said etchant spray, 

19. (Original) The method in claim 15, further comprising removing said photoresist 
after said etching process. 

20. (Currently Amended) The method in claim 1 5, wherein said etching pro eess 
adjusting of said chemistry f urther comprises monitoring and controlling: 

the concentration of molybdate complex; 
Fe concentration; and 
Oxidation/Reduction Potential (ORP). 

2 1 . (Currently Amended) A method of manufacturing a metal TMoly mask for a tin- 
rich cap of an integrated circuit chip interconnect solder bump, said method comprising: 

depositing a photoresist on both sides of a molybdenum foil sheet, wherein said 
molybdenum foil sheet is approximately 4 mils thick and said photoresist is 
approximately 12 microns thick; 
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exposing and developing said photoresist to have o it leaflt ono a first opening fina 
fiist side of said molvbdenxun foil sheet and a second opening on a second side of said 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

molvbdenum foil sheet, wherein said first opening has a first diameter of approximately^ 
mils and said second opening has a second diameter of appr oximately 1 1 mils_bgviag-a 
diameter of at loajt ogproxiinatoly 7 mil ; and 

simultaneously etching both sides of said molybdenum foil for a time period 
sufficient to produce a via through said molvbdenum foil sheet su ch that said via lias_a 
thirH Hij^m eter of approximately 10 mils adjacent to said first opening, a fourth diameter 
of a pproximatelv 14 mils adjacent to said second opening and a knife -edge of 0.2mils, 

wherein said etching comprises: 

using an etchant spray with a p ressure of approximately 5 ps i, wh e r e in 
Gaid otohing proc e ss fonns at loaat one via in said molj^bdonum foil shoot^ and wherein 
said via has a diamctor of appro?dmgtely 10 mil to - 1 4 miL; 

periodicallv adjusting a chemistrv of said etchant sprav to avoid a 
reduction in etchant activity: and 

■ 

undercutting said photoresist adjacent to both said first opening and said 
second opening to form an unsupported edge of said photoresist, and 

wherein said depositing of said photoresist that is approximately 12 microns thicks 
said using of said etchant spray with said pressure of approximately 5 p si. and said 
adjusting of said chemistrv ensures that after said time period said unsupp orted edge 
survives . 

22. (Canceled). 

23. (Currently Amended) The method in claim [[22]] 21, wherein said etching 
process produces an asymmetric via that is smaller on said first side of said molybdenum 
foil sheet when compared to said second side of said moly bdenum foil $heet. 



10/604^13 



PAGE 7/15 ' RCVD AT 2/16/2006 3:09:01 m (Eastern Standard Time] ' SVR:USPTO{FXRF-6/36 ' DfiiS:273K300 ' CSID:3D1261gg25 ' DURATION (inin-ssj:04-22 



02/16/i2006 07:16 3012618825 GIBB IP LAW PAGE 



24. (Currently Amended) The method in claim 2 1 , whoroin said otohing proocsfl 
undcrcuto molybdeDum adjaccDt said photoresist, loaving on unsupportod edge of saa 4 
pl^^t^p,..,^ nft^^r rfrmr!"^ ' ^^ ^"^^ ntrVimg prncflr.n wherein ensuring that after said time 
period said unsupported edge survives allows reliable image formation to b e achieved. 

25. (Currently Amended) The method in claim [[24]] 21, further comprifling whereia 
said adjusting of said chemistry comprises adjusting the pH of said etchant spray at least 
three times during said etching process to prevent damaging said unsupported edge of 
said photoresist. 

26. (Original) The method in claim 25, wherein said process of adjusting the pH of 
said etchant spray comprises adding sodium hydroxide to said etchant spray. 

27. (Original) The method in claim 2 1 , fiirther comprising removing said photoresist 
after said etching process. 

28. (Currently Amended) The method in claim 2 1 , wherein said otching procgsG 
adjusting of said chemistry further comprises monitoring and controlling: 

the concentration of molybdate complex; 
Fe concentration; and 
Oxidation/Reduction Potential (ORP). 
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